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Claims; 

1 . A memory controller for controlling a transfer of a datum from a data source to a data 
destination, comprising: 

a delay circuit configured to generate a plurality of delay clock signals at different times; 

a plurality of latches responsive to the plurality of delay clock signals, wherein each latch 
O receives a timing signal from the data source and generates a latched signal corresponding 

o 

to the timing signal received from the data source in response to the delay clock signal; 

Ui 

2 

u 

=^ a compare circuit responsive to a plurality of the latched signals from the plurality of 

! ^ latches, wherein the compare circuit is configured to generate a comparison signal 

PI corresponding to a difference between the plurality of the latched signals. 

m 

2. A memory controller according to claim 1, wherein the delay circuit is configured to 
generate the delay clock signals for a nominal edge and a nominal midpoint of a data valid 
window of the timing signal. 

3. A memory controller according to claim 2, wherein the compare circuit is configured to 
generate the comparison signal according to a difference between a latched signal corresponding 
to the nominal edge and a latched signal corresponding to the nominal midpoint. 

4. A memory controller according to claim 1, wherein the delay ckcuit is responsive to the 
comparison signal and adjusts the timing of at least one of the delay clock signals according to 
the comparison signal. 
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5. A memory controller according to claim 1, wherein the data source exhibits at least one 
of a voltage time constant and a thermal time constant, and the delay circuit is configured to 
generate the delay clock signals at intervals substantially equal to or less than the at least one of 
the voltage time constant and the thermal time constant. 

6. A memory controller according to claim 1, wherein the delay circuit comprises a multi- 
tap delay line. 

S 7. A memory controller according to claim 1, wherein the delay circuit is configured to 

H 

Ui generate the plurality of delay clock signals in conjunction with a free-running clock signal. 

m 

H 8. An electronic system, comprising: 

s 

CJ 

ry a data source configured to generate a data signal and a timing signal; 

O a data destination; 

ry 

means for analyzing the timing signal from the data source, wherein the timing signal 
analyzing means identifies a data valid window (DVW) in the data signal according to the 
timing signal; 

means for capturing data in the DVW in the data signal from the data source; 
means for transferring the captured data to the data destination; and 

means for adjusting the data capturing means according to the timing signal analyzing means. 

9. A electronic system according to claim 8, wherein the data capturing means comprises a 
delay circuit configured to generate delay clock signals for a nominal edge and a nominal 
midpoint of a DVW in the timing signal. 
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10. A electronic system according to claim 9, wherein the timing signal analyzing means 
comprises a compare circuit configured to generate a comparison signal according to a difference 
between a latched signal corresponding to the nominal edge and a latched signal corresponding 
to the nominal midpoint. 

11. A electronic system according to claim 9, wherein the delay circuit comprises a multi-tap 
delay line. 

12. A electronic system according to claim 9, wherein the delay circuit is configured to 
generate the plurality of delay clock signals in conjunction with a free-running clock signal. 

13 . A data transfer system for transferring data from a data source to a data destination, 
comprising: 

a sampler configured to sample a timing signal from the data source at a plurahty of 
times; and 

a compare circuit configured to analyze the samples from the sampler to identify a 
leading edge, a Ixailing edge, and a midpoint of a data vahd window (DVW) in the timing signal. 

14. A data transfer system according to claim 13, wherein the compare circuit is further 
configured to adjust the plurality of times at which the sampler is configured to sample the 
timing signal. 

15. A data transfer system according to claim 13, wherein the compare circuit is further 
configured to adjust at least one of the plurality of times at which the sampler is configured to 
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sample the data signal to correspond to at least one of the identified leading edge, trailing edge, 
and midpoint of the DVW. 

16. A data transfer system according to claim 13, wherein; 

the sampler is configured to sample the timing signal at a nominal leading edge, a 
nominal trailing edge, and a nominal midpoint of the DVW; and 

the compare circuit is configured to compare the samples firom the nominal 
leading edge and the nominal trailing edge to the sample firom the nominal midpoint. 

17. A data transfer system according to claim 13, wherein the sampler comprises a multi-tap 
delay line. 



O 

18. A data transfer system according to claim 13, wherein the sampler is configured to 
sample a timing signal from the data source at a plurality of times in conjunction with a free- 

o 

ry running clock signal. 

19. A memory control system for controlling access to a memory module, comprising: 
a sampling circuit for taking samples from a timing signal; and 

an analysis circuit for receiving the samples from the sampling circuit and identifying a 
data valid window (DVW) according to the timing signal. 

20. A memory control system according to claim 19, wherein the sampling circuit generates a 
data capture signal at the approximate midpoint of the DVW. 
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21 . A memory control system according to claim 19, wherein the analysis circuit is 
configured to adjust the samples taken by the sampling circuit to take a midpoint sample at an 
approxunate midpoint from the DVW. 

22. A memory control system according to claim 19, wherein the sampling circuit takes 
samples from a nominal midpoint and at least one of a nominal leading edge and a nominal 
trailing edge of the DVW, and the analysis circuit compares the nominal midpoint sample to the 

Q and the at least one of a nominal leading edge and a nominal trailing edge sample. 

W 23 . A memory control system according to claim 19, wherein the analysis circuit comprises a 

m 

N multi-tap delay line. 

U. 

24. A memory control system according to claim 1 9, wherein the sampling circuit takes the 

n samples in conjunction with a free-running clock signal. 

b 

25 . A memory controller for controlling transfers of data from a data source to a data 
destination, comprising a timing circuit for generating a capture signal, wherein the timing 
circuit identifies at least one of a leading edge and a trailing edge of a data valid window (DVW) 
of a timing signal. 

26. A memory controller according to claim 25, flirther comprising an analysis circuit, 
wherein the analysis circuit is configured to adjust the timing of the capture signal generated by 
the timing circuit according to at least one of the identified leading edge and identified trailing 
edge of the DVW. 
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27. A memory controller according to claim 26, wherein the analysis circuit is configured to 
selectably adjust the timing of the capture signal generated by the timing circuit according to at 
least one of a voltage time constant and a thermal time constant associated with the data source. 

28. A memory controller according to claim 25, further comprising a free-running clock 
circuit configured to generate a clock signal, wherein the timing circuit generates the capture 
signal in conjunction with the clock signal. 

29. A memory controller according to claim 25, wherein the timing circuit generates the 
capture signal at a nominal midpoint of the DVW. 

30. A memory controller according to claim 25, wherein the timing circuit comprises a multi- 
tap delay line. 

31. A method of transferring data from a data source to a data destination, comprising: 

sampling a signal to identify at least one of an approximate leading edge and an 
approximate trailing edge of a data valid window (DVW); and 

adjusting at least one of a nominal leading edge and a nominal trailing edge of the DVW 
according to at least one of the identified approximate leading edge of the DVW and the 
identified approximate trailing edge of the DVW. 

32. A method of transferring data according to claim 3 1, further comprising capturing data at 
an approximate midpoint of the DVW. 
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33. A method of transferring data according to claim 31, fiirther comprising comparing a 
sample from an approximate midpoint of the DVW to a sample from at least one of the nominal 
leading edge and the nominal trailing edge of the DVW. 

34. A method of transferring data from a data source to a data destination, comprising: 
sampling a timing signal from the data source; 

identifying a data valid window (DVW) in a data signal according to the sampled timing 
signal; and 

capturing the data in the identified DVW. 

35. A method of transferring data accordmg to claim 34, wherein sampling the timing signal 
comprises sampling at a nominal leading edge and a nominal trailing edge of a DVW in the 
timing signal. 

36. A method of transferruig data according to claim 3 5, wherein identifying the DVW 
fijrther comprises sampling at a nominal midpoint of the DVW in the timing signal and 
comparing the nominal midpoint sample to the nominal leading edge sample and the nominal 
trailing edge sample. 

37. A method of transferring data according to claim 34, wherein capturing the data 
comprises capturing data at an approximate midpoint of the identified DVW. 

38. A method of transferring data according to claim 34, fijrther comprising adjusting the 
sampling of the timing signal according to the identified DVW in the data signal. 

39. A method of reading data from a memory, comprising: 
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requesting a timing signal from the memory; 
sampling the requested timing signal; 

identifying at least one of a leading edge and a trailing edge of a data valid window 
(DVW) in the timing signal; 

calculating an approximate midpoint of the DVW based on the at least one of the leading 
edge and the trailing edge; 

O 

Q receiving a data signal from the memory; and 

H 

capturing a datum from the data signal at an approximate midpoint of a DVW 



of the data signal corresponding to the approximate midpoint of the DVW of the 



f '1 timing signal. 

m 

40. A method of reading data according to claim 39, wherein sampling the timing signal 

O 

nj comprises sampling the timing signal at a nominal midpoint and at least one of a nominal leading 
edge and a nominal trailing edge of the DVW of the timing signal. 

41. A method of reading data according to claim 40, comprising comparing the nominal 
midpoint sample to the at least one of the nominal leading edge and the nominal trailing edge 
sample. 

42. A method of reading data according to claim 39, comprising adjustir^ the sampling of 
the timing sample according to the identified at least one of the leading edge and the trailing 
edge of the data valid window (DVW) in the timing signal. 
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